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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent(EL) element securing superior color 
stability and having long service life and high luminous 
efficiency. 

SOLUTION: In an organic EL element 7, constituted by 
sandwiching plural organic luminous layers 83, 84 with a 
positive electrode 71 and a negative electrode 72, the 
organic luminous layers 83, 84 are laminated such that 
their ionization potential grows larger from the positive 
electrode 71 in the direction towards the negative 
electrode 72. The electron affinity for organic luminous 
material of at least one of the luminous layers 83, 84 is 
set at more 2.6 eV, and plural kinds of fluorescent 
materials having different colors are doped into the 
organic luminous layers 83, 84. Thereby, electrons and 
positive holes can be recombined in the organic luminous 
layers 83, 84, which improves color stability and 
luminous efficiency, and prolongs the service life of the 
element. 
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[0 08 2 ] ^IfeWfCfc^Tli. Htr^L//c«ltB«rWr-5 
£ffl#^fcttT msL V X i> <fc C> . 

*4) ilttt. 3^*lfr©fi^. jlfltfJlCtt:. 5 0 00 



WfcW«E LJWKWl/. ftJWlWg2 OOcd/m 1 T 

0#7X^*fi@i UXiZT e > 1 0 0 0 
^ffl^6nT^&ftt4£b-rTsr< 1 0 0*C<D4> 

[0 08 4] (B) W«f£#Jl©JlfllE£ 

n=f-m&z 2 . 6 e V«±i 
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[0085] C©J: 5 fcEMi OTtt. JMtfttCK. W [0090] SWtKlfcftJi h 

®mt)V2. 7eV©9. 10-^C4- (2. 2' - T*. HKK. WiELfW. *r8g6ft@-©* + 'J 

^xiJl/tT^U- 1 --f*) 7>h7t> T (iEtti^) ©&A. fftiSI. 3t#©#££± 

(JWT. DPVDPANiBSiaf *»^**<J5>£. «K§5£ t^-jKOjag^Sr^CCt^cSo 

«S5i2 (2) ) *Jfli».. C©f£#Ji©l&@<MK:B!M$-rs B*J-B*ea4fi£*©W«EL«^©x*ji/^-u-t 

9&tm<o*x vmrnt ox. n*mmt)&2. 8 2 e v wqmm&ztjkox^Zo @ 1 ccfcu-c 02 . @3 

©4. 4- -tx (2. 2-^x^ti« - tco^rfera«co . m-^aAu^HJW^^K: 
2' ! 7 1 -j;7ii*-4' . 5' . 9* . io' - 10 fm?zm&&^&m<om&iz&*ffimm<D&$i'^ 

f-hvt KafU> (WT. DPVDPTHPy 6BSIB Jl/*»»U Wt^ftJf Kifi«l&^Jg-r.5>«£ttl&ffi 

f m^SCWWIB (4 0 > > ^ m^SfO «r«)iS-r*#«©7 U^^tC*ftt.-r^„ IE 

t)&2. 80eV©4, 4' -t**<2. 2-^7*- fl&AU^Jl^ »W«f^)Ifcl?!Hg*Sfi#jE?li&iMll 

;U ) - * - v * - V > ( WT> D P V T P L BSfE ©l§£ttiE?lt&aUa©ffl5^ U"* 0 . W«fS# 

[0086] c©<t 5k** hmmom^-mmtamm u-^ccsjists. 

m^<Dm*<D&\&>k$htc&mLxm;&!m>$:±.tfz -rscitcto.. i^aA^Jn*e»ti8Mia©e 
2 e v^iTi-***©**?*^. ccj^fcffigtur 20 <=>«. iwwyw©fi*^u^i'4^iE?i#8EASft 

[0087] *k. mmt*mzmm?z&mwi*x n <frwg^b. ifeiss nfcBeaaw: 0 **.mmw«* 

«*»**±tf *Ktt. iEfl.*r [0092]H2*»J:e«a3tt. 4&91©*aE 

*4. e©fctf>Ktt. iE?L#WS*»6WFB«:»tt^-*l» H«©-«W*mUfcfe©T?**. CCTB. »S^iE 
©i*^-P«*ffiiC 4#j(»«t**. 30 7Llt^*K|«^*waBB3MiLr»-«3(»*. 

[0088] tfWjm*. **«#■+©*«** t-» |^*S*iftgJi#KI^*S««lfc#»£ 

■©^*>YW^>^**iMMiKiSi>«*6l!MWtt: *W*RWT<,»*. H2*«fcoqa3«:*i,»-c. X 

fl*->r**<ft*«fc5«c:WMBOT*R«T*. c© fflWtiewu'<Ji/3-l im-r^&tmvtimwV t 

Wi*xHWR*«l,»ntfJ:<. RWBCWW 3 2 (*r«HK>e»K*) i©****-!/** 

*«*iB©»«*xnwtii/r. -f*>it*^>s>* ©«*«i*i»i«jK«ar*. a2tc7KTct^{c. 

6 0eV©DPVDPAN4ffll», C©£fcfcJi »RtfJ#*«t»#X h*M*»8T*<:i«:J:»> . 

(cimg-rsaiHi (8m&3fcB> nwt& or, ^^^©^aARiMs 2*vhs < «co . w^ife*® 

-f*>ffc#f>i'+^5. 8 6eV©DPVDPTH ^©f ^OSA^ltCft ot|6»?*|(iIit 4. * 
Py^ jf^ttff-^ + 'WS. 96eV©DPV 40 fc, H2*6. *— |6*IB©«^B«I*«I:0 

TP*ffli»*««E**W5n*. «©«*g»i«j©**»/hs<«r*flia*»ffl ? r*c4 

[0089 ] W«E L«W)«3W«±tf*toW: Jff-lMai^OW^ttA^^A-XKtTtonSC 

tCEBfn««fcC»**. C©«fc^BUC*»l»Ttt; Mlfi I 0 0 9 3 ] S 6K. ^-«^Jlim-|l56Bi©M© 

t^*x hfti ©^xt^^t^i^o. 2e *^iwn*©ft*^s<-r*cir. *r»3iw«»6»F. 

at. iE?L3WMW6*IB*«:4^**li**JS6K* »^©**©aA*J«S«:&») . «WW*|IU:-r*. 

*<5 !6^^*i$6w:iS]±-r-2>. c©J:-5(c-Y*>^k c©J:9tt«**»6. ^<-&«>-«©«««fc«*« 

#^>^*JU©IS*0. 2eVK±i0feKii0t fiSt4*Xhif©^lltt?:2. 6eV«±it5 
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*l-c. »*^nw©«-Hwn*©ii#o. 2e 

[0094] — ^WKtSl^Ttt. Mt^^i* 
h«WB©-f *><t#f >S^*il'«:ol>-C 

* >{fctf >is + & «fc 5 (cfgg-r Setoffs: 

S^^tc^A $ ti/ciETl^-?-©* * iiifi U/«c C > 

6 2K.ft%-r*>'(*><ttf?->^-*>l><D&>£:0. 2eV 

&*C<t#-C#. &#^£ft.k<*tf 
[0095]i3fe, #|&W<DW®E L^©W«&# 
JlCCistt Lt»i*JU^~U^l'©{4gKH&©— S§ 

m-r-iHia^cwwfliWft*. Tft*>*s. 0 3 

«?*Rtfj*2. 6 eVJ:») fe«gCCiS«>*Ct *<SiL/ 
< . S^aAPIS5 2 #0 2 0 I*** < ft £ nJ 

tt&OTtl*. COM. H2©«£e«Ctt«*aAtt*« 
##£ftft(,>. JWMBKfc^Ttt. @3<fc»30 

2©«Wc©*3WRF*l/C». 
[0096] <C)'9XttWI 

«M6*»*««rt-a«>^-*3©fiS^**»* 
ttttW*. fl«EL* : f©«WS*»«fcCf»**rtl±S-tt* 

4. C©3t*tt«m3:. W«»*«K*»t»r. m^iiE 

ffi^tt^e©®^^^*^^-* 5 ^"^^^ i^J: 

[0097 ] C ©»#»««*. m?Li*^©#^«: 

iesu-c»*-c*a*>©-c*niasRf«:w»3n-r. 

[0 09 8 ] C©J: 9 ftm^^fti l/tB. 

^•;u>iHm*. iUT'u^RWft. * 
?*"t>Mft. K yx? y y - u>gf&{*. s>* 
*y jut y-u>8f#f^£W£c 
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cim. c©^n*©09£o-c. ^71^7;/ 

[0099] *BWW:*J<' i "Ctt. <C©<fc9'ttSt%ttftlC 
^6^«#£ft*-f«JLh*i8IKU iStRGfcST^ 

io is=£e*©=s»©9:*i^K*6»a»»?i'-effit» 
a*«««4*«ws3fciii©»*uc»a*d*3 

[0100] 

mi) 







No. 






1 






2 






3 






4 






5 






6 







[oioi] sncsji/fca*^fet©^^. » 

30 -»5fe)S©W^«:m^1±«JH€:^ftnL//cNo. 1.3. 
4. 5. 6©ffi#£*>tt«. S^^t*5<fc C/W^^ft^r 

[0102] CCt, ^— m^fe^fcctC^m 

as©i,»m*>r*s. r«c*>fe. ene»©Hfi*tt© 
M3t4«J^*^»PLfcJ©^«:». Sfe*©l6^i ft •) . 
#fe»te J; WHkfe*©^14«5M«:^»n l/fc«^c». 

©^ %<Dt,»-rn^ift4. /5^fem*j<fca c ^fe^©^5tt4 
Sfe©^ ^©^-rn^ift *) . ^fem*j<to'Wfes©^ 

©«3ti^B»H*8S*DUeiftl63t*»-CtJ:t». * 

/t. ^>tfe©epi«. m#i*&js©as»ofi©!Bg. 

». 0-. *z^6*Ji©BI»©il8W*tf^c4«:J:») 
[0103] SWt^^(ClBW4W«l*^ h^JMiM 
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m&mskiktuxi 00.: 1~~1 0 : 1 tUZ£ ^icm 
3^Mt*J H&ft©S^)tCcfc«3*f&ffefc 

m&z&tm zmfc v x i> «t c >. 

[0104] C 2 D WfilE L5R^-cD«}fiS 
(A) SS^RS 

*^©WtSE L^T-©Jtl!ll£CCOl>Ttt#ft$lJIK«£c 10 
<. ^©SUf******. g^tfjtcw:. — o©«@ (I© 

Af&^^^^e&:f>aE3-en«j:<,>. sbj*«± 

©J: -5 &&©**£>£. 

(Di^ffi/w^^ (2i«±) /bus 
atmm/JEfi&tM/m&zmm (2n«-t> /be® 
(2Hfeih> /m^-aAe/Bffii 

©Kg/IE?U£AJi/ : fr«lfe&li (2JWW±) /STF-i£ 20 

±) /^p&Aia/me 

[oio5] cne.©d)~©oi^tctei»t, ie?l&a 

iE?lf&i*Jf . H^£AH^©W«{b^»Jltt. »SE 

?z>ffl&*^tz>is<Dx$>ti\z. ^icvm\tu^ 0 n 
mzm&tr &&w*Kfs#f**4©igi^*>£ «c £ » 

tmixmmuxmttim-rztt&vz. mm. 
mmmfr^micmm vxm^^mr z> c t *>-cs*. 

C©£5&W&ELffl^R*. *vC(,> Set 
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«©J5*H8J*> e>#*BX 0 JUT «t 5 C T *> <fc l». 
[0106] ( B) jEft&Af&SUl 
iE?l£Allij£Ji (IE?li£AJl. iE?Lfft^US) 

*o. c©ja^©^©aA»^snrc^c>ci*> 
e. s*ttaASfttc<<,». se-^-c. jE?LaAt&ias«tc 

< . m*<Dmt®^<Dwmtm#>x'prj:<,K 

[0107] lEIl&BMTZVmt UXit. 1 0 4 - 1 
O 6 V/cm<Dmi?EPJjn^F{Cl 0* cm a /V- sfelh 
©IE?L*£tb&£WT£fc©#Wii-c&£. i&SK 

isdt. iEii&tjatiEfmmmzmtzz c t i>*mx 
&z>. c©«t-5&jE?LaA^2ieK:ffl^e.n-2.«^<bu 
-a*. e«3.tf-«5£ (in) 

[0 108] 
[<t3 1 1 



V 



[0109] xmztizit&fa&mif *c £*s-e££. 

—JKSC (in) tzis^X. Q 1 iJi^Q' W. -ett^ft 

<ifci«i > •?*~>\>mm<D?;mmx$>z>. ) *m 

[01 10] *^{Cfcl>r«. JE?l£A$&iMB©1*t4 

©jr^^t-^iu-ctt. m«-ia^(iv) 

[0111] 
[{b3 2] 




[0112] (5£#. R l, ~R"«. *n*nr*+ib [0113] 
TJU3+'>a$/c«7*^;l/S?r^l/. ^n6Bfc [{b3 3] 

^jjxur^>j:i»„ ) xm.znz>i><Di&£tfhti. -e© 
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o-rO-o- 



O-1-OO-fOO- 




HsC, 

O-rOQ- 

6 



CH 3 ^3 



H 3 C 



6^, 6 HlC ^) 



CH, 



[0 114] C<a6©iE?LttA^«*4tt. mSfcTfflt* 
[0 115] (C) S^-aAJi 

WWil/tB. f&fefi*D©*?£iift:dVf© l t'*»6 
ffiifc»fee JWcWfctt. 8-tFO+J/ 

*yy>*>a**©ii**©&«i«*. *t>tt***y 

[0116] (D) MS 

©H»«£tyTtt. tt*Wtt©*#t» (4eVtLh) & 
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•ffi8jg©*f*0l<!:lyTtt, Au3f©£H. Cul. IT 
O (-/>y<IAf>*+J'F) . SnO„ ZnOf© 

^o^^mom-r^tcw. «*k«t i 
io ©^-H8Jja*KSQ/n«T*»»*oc>. 3 etc. m 

1#|5Nct><fc£#. ISlOnm^l cm. 1/ 
< tt 5 0 — 2 0 0 n m©Ii-CSKn5, 
[0 1 1 7] '(E) MA 

©RMitOrtt. tt*W»©/h3<r> (4eVKT) & 

7nS")A. 'j^A. -ry^^^A/sig^ 
20 ifa. v^^a/ib^. tjI/s-^a- 

&. Al/Al, O, SUBtt. #±Si£l£ 

[0118] Rfctttt. cft6©WHMt4iflir»"C. K£ 
3KiK>x^ » * y > vmoismK. J: *> «b*j#st4 c 

Tii^Kte. l OK J: 

-5C £#fltg 1/ < . *fc*ffi£ L/T©V- FfiHiitt 1 0 
0 Q/P«TjW* l/lr*. S<=>CcJgSJ9tt#*4K:*>J:* 
**. Ml0nm-1 Mm. HfiK«50~200n 
30 mOiitmhi. 

[0119] C 3 ) W«E L*5F©fM* 

W&ELiR^W^l/Wmfr&fc&WTS. ft 

Wg.1fihtj:iMWS:s lOnm^Um; !if3:l<«5 
0 - 2 0 0 n m©©l©llftCft 5 J: ^ it^>X /< 

mm. 2m&.±<om^mem. m^£AJi©&tm*><=> 

40 [0120] Cft?>OSI©llPS!^4 

-JKtC. mMffi-OX- hM&?aK5 0-4 0 o-c. 
0-"~l O-'Pa. 0 1~50n 

m/*!\ S«S@[-5 0~3 0 0*C. JgJ15nm~5y 

so [0121] mm&ftmK&itf&m * k - 1 >>r * 
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^tu-a*. «*.«. wg^xh&at©^**** 

[0 12 2] cne^Wtefb^BSr^JdcUft:^ -5-© 
±CC|ggffl<B3S*>P> 10nm-l am, » 
£L<«. 5 0 — 2 0 0nm(DWm<D1Mm-<<Cl£Z>&'> 

mm u-am-r s c 1 1> s]m-c$> s. 

[0 12 3] C©J:-5{CL/rf#e>n/cW«IEL^{C. 

i&^fcW. JEffi**+, A@#-©ttJ&«: &-?/<:£&©# 
[0 124] 

mmm i j 

( 1 ) *tSE L^T©^«}^ 

04 (C». ^^©WtBELlPl^a^SfvC^*. 
C©W^EL^7«. Sfi57 l*Jj:Cm«i7 2iaK:W 

*»1S7 9:hec$Jft3*VCl>&. iS7 1 «. ^7^1 
«*7 QitCRSlSSn. C©P»@7 l±K*rflMk^«J17 

&fb£%Jf 7 3 tt. B§@7 l©±KJj£lgS*-lft:iE?l£A 

jf8i<t. c<o±icmm2titciEiiffimm8 2t. c© 
jEiitsimm 8 2 ©±tc»ji s n/cwts^feis t u T©m 
8 3 *s<kvm—mftm 8 4 <t . ^S7 2 wj©^ 

8 4 ©±(CS@ 3 ft/tS^&AJS 8 5i^6fe 
0. ^F&AJI8 5©±tC»©7 27&sjj&g34rCC>£. 
[0125] ( 2 ) WtSE LJR-?©ff« 
C© <fc 9 %44HfeM 1 ©WISE LSRW. -X© J: 0 ft* 
ttCfHHls ft:. 25mmx7 5mmxi.ini 

mlMX©#7X*«±K: I TO«ffi£l 2 0nmOl 
$t?RBKLft:fe©*«W3t^»«i0ft:. C©S«£W 
yT'Pf-iUT-'l'^-il'-CS^rafiWj^iJfe^Uft:©^. ft 

*r 5 ^rasfe?* L . &f£K WCF -f v y P T * a - * 
T5»nBiB«aWfc*Lfc. tt*MBR*0C*rftW 
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[0126] ft**0/cjg<B33$*«j*. TfflKOXSK* 
SIS (B*X&fftW (80 S» ©«R**y-«:Hje"r 
SttfctC. * U 7 ^^©JStaftm*- h £ 7 

ur©4. 4' -e* CN. N-y- (m- h r 

S y D -4" -7iiJl/- h 7 i-JUT 5 > (felT. 
TPD7 4<tBSfS) 500mg, jE?LtK8tttt& txT© 
4. 4' -tX (N-7x^U-N- 
-4-T5>7*-JbD hV7xi*7i> <«T. T 
10 P D 7 8 t B§fS) 500mg, HI— £fcfcJl©ffc5fcW*4 
(ViKX hMR) i UX©9 . 1 0 -S* C 4 - ( 2 . 

2' -i ; 7i-;n;^i'- l - -PiO 7i^jv) r> f- 
^•<z> (dpvdpan. mmmzmm (2) ) ioo 
mg, m-&ftm<Dmym.vmtL-c<D4. 4* -tr* 

C2- (4- (N. N-y7i^7 5^) 7*— 

<«t. dpavb i tmsia) i o 

Omg, mr.m%M<D?&ctm (*«*^ h «JM) i U 
r©4. 4* ' ' -tX (2. 2-J?7xi*Ki fl>) 
-(2' . 2' * -y7i^^-$-7 
20 («T. DPVDPQPtBSI6. fltfiS&XttB C3 
1) ) lOOmg, ^-^*Ji©^^c14^il/-C©3 
- (2* -'<> > /f7V ri J;l') - 7 -^i^JUT 

r© h y x (8 -t ko+->+/ y>) t^s-^a 

(fc[T. A 1 qi^fB) 1 OOmglrAn/c. 

[0127] -eOT, ft^^ + ^-'^-rt* 1X10"P 
a£-C«EEUft:&. TPD7-4A0©*- h*JP 

«lLrTPD7 4*aW3fcl«MLh ( I TOl&h) (c 
IgmSi*. Jgil6 0 nm©iE?LaAe*RR^l/ft:„ 3a> 
30 'CTPD7 8A?)©#-h : £Ml/tTPD7 84IS 
iE?LaA® ©±tcMI5 2 0 nm©iE7LftitlB«rfiS; 
ML/fti. gll>r. DPVDPANA*)©^- hiDPA 
VB i AO©^- hi?:l5ll^«:JP^L/r. DPVDPA 
NtectC/DPAVB i £|3|B$K:lif£3t*\ sEW®mm± 
(C. Jgif 2 0nm©f- IfcftiafcSJl^gLft:. ftfc. 
^-^IgtCfcWiDPVDPANtDPAVB i t© 
*fij£«4 0 : lTJb'jfe, 

[0 12 81^1, DPVDPQPA 1 ?©^- hif 
7'j ^BAO©^- Ft*R^(CftB»0-C. DPVDP 

40 QP*»j:a t ^^y>e*3ii«s-&. 0— ^*e±tc. 01 

J?2 Onm©»H3fefc«£»JB3£*L<;te. 0— » 
Tfeg Kite W ^ D P V D P Q P <b * -7 y > 6 £ ©«Stk« 
40 : lTJiofc. C©». A 1 qA0©!K-h*»nSl 
It. Al q*mr^^±tCiia3^. MI52 0nm 
©m^-aAP*R£li 0 /c. 

[0129] &«C. C©fiagU/c«g*^«3&>6BS(«5 

mo. ±ge^z£AJa©±cc^f->uxx5 : — ii/R©^ 
r^s^^Ai y^^A^eftsy^^AjiKSjRW 

50 ©^^«1?t*l^@^fiSffl©^«**f4<!:U-Cffll,^ ^.#B# 



(23) 

43 

©n'satixi o- 4 Pa. mmmm.o. 5-1. onm 51 
/®<D&ft-cmmL> mm 1 5 0 nm<Df$;mzj&mv 

tc. 

[0 130] C©<fc-5(C0-C. DPVDPANif{C#fe 

§&em±. DPVDPQPffC^^te^Kt tr©*^ 
> 6 * F - tr> ^l/fclirn»#JBi **. iETL^jtBfc 
J: ViEJLaA® tm-T-aA® <b £/M, TPifls £|&@-C& 
f$<*ftfcWtSE L^fPSt/fc. 
[0131] ( 3 ) WffiE L^©IS:fci*l& 10 

(2 ) -c'^htitc^mmm 1 ©w&e L^tcout, 

^<tc 0 -Tft«>«. frtlELJRT-K. I TOSfiifclE. A 
1 - L i £&*S€Jt(CU 6 V<Di£SS£«ff*EnttJL//c 
£C*. ^-ftW&fef£7fr&*f#e>ft/c. tZJJWtttfctt. EP 
ttl«E6V. mms&2. OmA/cm 1 . flRK2 1 0 
cd/m' -C*«3. JtiBft*6*l-6. 05'cd/A4» 

H. CS- 1 0 0) TWWr**»€fO-CI4, 

a#6*i&tti8«>6*vr. »#©Jsg— tt«c«ftri»fc. * 20 

L-r. C©*^*. tDMMKl OOcd/m' -c^m 
^TKT5£«ifcSgS&U/c<tC6. »K* J 5 0 c d/m 1 
Kate -5 * T©¥$5B$r.g « 8 2 0 0 IfftA -> fc. 

[0132] chiasm d *mmw2 Boia^ssw 

ltcfc^-c. JUz^*Ji©w«*x nwt£t/c. dp 

VDPQPtCftjLT. 4, 4' -f* (2. 
x-^br-JU) -2' , 7 • -i/7*-Jl--4' , 
5" . 9' . 10' -f F7b FPt'U> (DPVDP 
THPy. «BSSW*wrSB (40) ) £'fltfl 1/ fcHW*. 30 
£*0fl £l5«Kl/TW«EL3H^rft3iL/c. *#6n 

/cWtSE lsrwoot. awaiOfcWi tpi«©#ttr 
7fcfe©^tttftrf»o/c„ ft#aMs*s£&$#ic'3i>'C©* 



ttH 2000-68057 
44 

ig*€:a2«:^-r. 

[0 13 3] CHJte0«3D *HS6043«. JB-ffcfcJIK: 
WfeSSfctt^W £ F - b' > ^"T * £ £ 4> tc ffl Zl »^c® CC 

s. -rftt>fe. mussed 3 -c». Buse^ssw i (c*jt> 

■C. ^»*Xh!g!f4 0t. DPVDPQPtC 
ftitr. 4. 4* -KX (2. 2-f7xiAKi*) 
-$-7*il/>(DPVTP)?:fiWU ?v«J>6 
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